Introduction
The World Register of Marine Species (WoRMS) is a biodiversity information system designed as a global open-access inventory of the names of marine taxa. WoRMS was established ten years ago, in 2007, and has been growing in both content and popularity ever since (Costello et al. 2013) . WoRMS currently contains 613 499 taxon names (from infraspecies to kingdom), 479 092 of which are species names and 243 081 are accepted marine species names (data accessed 18 Dec. 2017). These names are entered, edited and revised as necessary by 278 current voluntary taxonomic editors (WoRMS Editorial Board, see Horton et al. 2017) . The database is hosted on a MS SQL database platform known as Aphia . A regularly updated technical Aphia manual is openly available to editors and users on the WoRMS website (http://www.marinespecies.org/aphia.php?p=manual).
The WoRMS database was inaugurated in 2008, but was actually established as a project in late 2007 (Appeltans et al. , 2011 Vandepitte et al. 2015) . At the beginning, in order to facilitate the creation of a useful resource, and to ensure that taxonomist experts were not asked to repeat the work of collating information, a number of already existing species registers were incorporated into WoRMS (Costello et al. 2013) . These included six all-taxon marine species lists at the regional level (e.g., the European Register of Marine Species, ERMS (Costello et al. 2000) ; Register of Antarctic Marine Species, RAMS (De Broyer et al. 2017) ), and 14 global species databases covering entire taxonomic groups at a global level (e.g., World list of Marine, Freshwater and Terrestrial Crustacea Isopoda , World list of Ophiuroidea ). The Aphia database also holds numerous non-marine taxa as part of Global Species Databases, for those taxa also found in freshwater and/or terrestrial environments, and some orphaned non-marine taxon datasets, although these are not visible through the WoRMS portal by default (Costello et al. 2013; Vandepitte et al. 2015) . At the time of the inauguration in 2008, a press release highlighted that there were already 122 500 accepted marine species names in WoRMS, and the 137 taxonomic experts involved at the time estimated that there were about 230 000 marine species known to science (Census / WoRMS News Release 2008) . By 2012, after fi ve years of progress, WoRMS contained 460 000 taxon names (from infraspecies to kingdom), of which 368 000 were species names, of which 215 000 were accepted (Costello et al. 2013) . The original estimate of 230 000 accepted marine species was reached on 15 July 2015. With the task of aggregating the accepted species names for all marine species approaching completion, a list of new priorities was drawn up by the Steering Committee (a group of 12 editors elected for three-year terms to govern current and future development of WoRMS, http://www.marinespecies.org/about.php#governance). These priorities focus on improving the consistency and quality of the data already held for each species whilst also keeping the database up-todate with the addition of ca 2000 new marine species described annually.
The aggregation of global and regional datasets into WoRMS, and the revisionary efforts of over 300 voluntary expert taxonomists over the last decade, have resulted in slightly diverging current editorial practices between taxa. This can infl uence management of the database and data use in the future. While new taxonomic editors are provided with access to a technical training manual on the process of editing WoRMS, there has not been, until now, any guidance on the best practice for entering and editing taxonomic names in WoRMS. In order to provide a standard set of procedures for the most commonly encountered situations in WoRMS, the Steering Committee decided that a guidance document should be written for use by the editors, illustrated by examples of best practice where possible. It was anticipated that this guidance document should promote consistency between the application of the International
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Code of Zoological Nomenclature (ICZN) and the International Code of Nomenclature for algae, fungi, and plants (ICN, McNeill et al. 2012) , and in the addition and editing of names in WoRMS. By publishing a version of this guidance, we aim to make WoRMS' methodology available to other taxonomic name databases and WoRMS users, to further promote consistency, and to thus facilitate the use of WoRMS data in downstream analyses.
Users of taxonomic information are faced with numerous challenges in navigating taxonomic databases, including WoRMS. These challenges include determining how taxonomic issues such as misspellings of names, misapplications of taxon concepts, synonymisations and name recombinations are represented in a taxonomic name database. These concepts were discussed in detail by Costello et al. (2013) . We make use of nomenclatural terms already covered extensively by Hawksworth (2010) and refer to information and discussions in the comprehensive guidelines prepared by Welter-Schultes (2012) for the GBIF database. Although we refer specifi cally to the use of these terms and methods in relation to editing of the WoRMS database, it is anticipated that the examples and recommendations for consistency presented here will be applied by other database managers, users and custodians of collections using WoRMS.
Rationale and application of the World Register of Marine Species
The aim of WoRMS is to provide an authoritative and comprehensive list of names of marine organisms arranged in the most up-to-date and stable hierarchy as determined by the appropriate editor. The WoRMS hierarchy incorporates, without necessarily being driven by, the very latest phylogeny such as in the Tree of Life (www.tolweb.org), but attempts to refl ect a stable and practical classifi cation. 'Match Taxa', an online service on the WoRMS website furthermore allows to upload taxon lists and retrieve the most-up-to-date names and classifi cations for these taxa.
The primary goals of WoRMS are:
(1) To promote consistency and stability of names This upholds the goal stated in the preamble of the ICZN "to promote stability and universality in the scientifi c names of animals and to ensure that the name of each taxon is unique and distinct". Consistency and stability are of particular concern in the case of species important to society, be they of commercial or medical use, harmful to humans or endangered species listed in legal texts (Garnett & Christidis 2017) . Since the launch and development of WoRMS, the accuracy of names used in non-taxonomic works has signifi cantly improved. For example, prior to 2007 the Manila clam Ruditapes philippinarum (Adams & Reeve, 1845), a commercially important species farmed and introduced in many parts of the world, was recorded as Ruditapes philippinarum in the title of 1270 publications listed in Google Scholar, and in 87 further publications (6.4%) with the invalid synonym Ruditapes semidecussatus (Reeve, 1864) . In contrast, for the period 2007-2017, the species name philippinarum was used in 1040 titles and semidecussatus was not used in any article title.
(2) To serve as a guide to interpret the taxonomic literature
The original primary goal of WoRMS was to collate a list of accepted species names, but also to include important synonyms. Including information on unaccepted names (synonyms, misspellings, old combinations etc.) and linking these to the accepted name provides the user with an interpretation of the taxonomic history of a species and some understanding of the reason(s) for non-acceptance of certain names. Resolving taxonomic issues requires informed individuals who understand the problems and how they have arisen, and who know the rules of the nomenclatural codes (Costello et al. 2013) . The addition of this expert-level interpretation of the taxonomic literature is the main difference between the WoRMS database and other nomenclators that aim to serve a list of all names regardless of their taxonomic status. 389: 1-24 (2017) An additional priority of WoRMS is to support each name in the database with a published, citable source containing the name that is linked, whenever possible, to the publisher or journal website, portals of digitisation efforts and/or an accessible PDF. Providing these direct links to the taxonomic literature is another progressive feature of WoRMS and is much appreciated by users. Species have been described in thousands of books and journals and gathering this literature is time-consuming and diffi cult. Again, expert taxonomists with knowledge of the literature for their taxonomic group are in the best position to undertake this task. Parallel with the development of WoRMS, the Biodiversity Heritage Library (BHL, http://www.biodiversitylibrary.org/) and many other repositories were set up, providing free access to the full texts of most publications prior to 1921 and to some later ones. The task for taxonomic editors is to determine which work is the original description, and where appropriate, which is a source that synonymises the species, or is relevant for another reason. Important taxonomic references can therefore be linked directly to the taxon page by editors to aid interpretation of the literature by users.
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(3) To provide access to additional information regarding the taxon
The minimum requirements for an entry in WoRMS is the full scientifi c name (i.e., combination of genus and specifi c epithet, author, year) placed in an accepted taxonomic hierarchy, annotated with an environment fl ag (e.g., marine/brackish/terrestrial/freshwater, see section on environment later) and supported by a reference. Further information is both possible and recommended to be included, and the addition of the following has been agreed by the WoRMS Steering Committee according to a priority list: original name, original description, type locality, and type species of genera. Some species pages also contain considerable additional information (e.g., type materials, distributions, feeding types, habitats) and there are plans for more. A dataset integrated with WoRMS known as Marine Species Traits (http://www.marinespecies.org/traits/about.php) has now been established and certain traits were prioritized for inclusion, namely environment, geography, depth, substratum, mobility, skeleton, diet, body size and reproduction (Costello et al. 2015) .
(4) To provide an estimate of the number of marine species
The answer to the question "How many species are there on this planet?" including those species that remain to be discovered, remains disputed (Bouchet et al. 2016) . The WoRMS database has been put to repeated use to make estimates of marine (and global) species numbers. These estimates commonly rely on the extrapolation of limited datasets under particular assumptions. Mora et al. (2011) based estimations of the number of global species on the Catalogue of Life (CoL, http://www.catalogueofl ife.org/) and the number in the ocean on the World Register of Marine Species (WoRMS), and concluded that the number of marine species was ca 2.2 million (±0.18 million SE), of which 91 % are yet to be described. Appeltans et al. (2012) analysed data from WoRMS, used statistical models, reviewed the number of undescribed species in 100 fi eld studies, and compiled the opinions of 122 authors to estimate "the magnitude of global marine species diversity". They concluded that fewer than 222 000-230 000 marine species have already been described, predicted between one-third and two-thirds may be undescribed, and reported that fewer than one million marine species exist. Poore et al. (2014) studying bathyal fauna from Australia showed that the combination of high species richness, higher endemism than presently acknowledged, low proportions of described species, and the vast extent of unexplored bathyal and abyssal environments will lead to further accumulation of new species as more deep-sea regions are explored. They concluded that the estimates made by Appeltans et al. were too low and that all estimates of global species, however calculated, are based on limited data. A recent paper by (Costello & Chaudhary 2017) concludes that there are likely 0.3 million species in the ocean and that two-thirds of species are now described. It is clear that the wide variation and disagreement in these estimates indicates that the actual number of marine species remains to be determined. However, the provision of HORTON T. et al., Best practice guidelines for WoRMS taxonomic editors a comprehensive global list of accepted species by WoRMS provides a basis for some species estimate methods, particularly those based on the ratio of known to unknown species in samples.
Once these goals are achieved, users can expect WoRMS to help: -provide a currently accepted name from a list of possible alternative names in use -check the accuracy of names used in a taxonomic listing (the online 'Match Taxa' tool automatically matches a taxon list from a spreadsheet with WoRMS Vandepitte et al. 2015 ) -cross-check names used elsewhere (e.g., other databases) and draw attention to mismatches. This is a two-way interaction and if names are incorrectly entered or missing in WoRMS they will be revised or added The above goals and the many and varied uses of WoRMS all require editorial consistency according to standardised guidelines, the provision of which is the subject of this paper.
Entering names in WoRMS
WoRMS is a recording tool for published data and information. Therefore, all names entered should be based on at least one published reference source in which that particular name string (species rank and below) or rank (supraspecifi c names) has been used. A source should be linked to the name at the time of entry into the database and thus provides a reference to the published taxonomic literature (see section on 'Source categories'). Entries in WoRMS do not refl ect unpublished taxonomic opinions nor propose new combinations for species names (for exceptions see section on 'New combination reference'). Most WoRMS taxa are governed by two nomenclatural codes; the International Code of Zoological Nomenclature (ICZN) and the International Code of Nomenclature for algae, fungi, and plants (ICN). Since 2012, WoRMS has also incorporated marine viruses following a collaboration with the International Committee on Taxonomy of Viruses (ICTV) (King et al. 2012) and holds marine bacteria according to the International Code of Nomenclature of Prokaryotes (Prokaryotic Code (2008 Revision), Parker et al. 2015) . To avoid misunderstandings between their different terminologies, WoRMS uses a neutral terminology that encompasses that used in these codes. Differences are pointed out below, as necessary. The defi nitions provided were derived after careful consideration of nomenclatural rules. They may serve as guidance to non-taxonomists and students, beyond their application in WoRMS.
To achieve most rapidly a list of all marine species and taxa, WoRMS editors were not requested to enter original names from the outset. Nomenclators aim at recording all original names for a taxonomic group with their nomenclatural status, including the type information, but not their taxonomic status (e.g., accepted or unaccepted). Managing scientifi c names in a database is facilitated if original names are also recorded because all subsequent forms of the name can be linked to one objective name that will, in principle, never change (Pyle & Michel 2008) . Therefore, in 2015 an original name fi eld was added to WoRMS, to which all subsequent names can be linked. It is now a priority for editors to enter original names in WoRMS and to link all combinations to the original name. This task is eased by existing nomenclators European Journal of Taxonomy 389: 1-24 (2017) in different domains. There are multiple digital sources of names in existence (see Rees et al. 2017 for an overview and comparison of major nomenclators). In 2005, the International Commission of Zoological Nomenclature developed ZooBank as the nomenclator for groups covered by the ICZN (Polaszek et al. 2005; Pyle & Michel 2008) . ZooBank has now been defi ned in the ICZN as the repository of all original names published in Zoology (ICZN 2012). Additionally, since 1 January 2012, registration in ZooBank of published works containing new taxonomic names is mandatory for electronic publications and strongly recommended for paper ones, including from the legacy literature (Krell & Pape 2015) . In the future, it is anticipated that there will be progress towards the exchange of data on original names between Zoobank and WoRMS (and other databases) to avoid duplication of effort.
Name status terminology
In the published literature, it is not always clear whether a name is currently valid or not, either for nomenclatural or taxonomic reasons. In the interest of clarity and consistency, when a name is entered in WoRMS it must be given a status from a dropdown menu. The options for these in WoRMS are:
1. accepted name 2. unaccepted name 3. temporary name 4. uncertain name 5. alternate representation
Accepted name
The primary goal of WoRMS is to hold the accepted name of each marine species, because most nonspecialist users need to fi nd the correct, current name of their taxon of interest. Accepted names are denoted by the status 'accepted' on the taxon page. This is the name considered by the editor to be the valid (zoology) or correct (plants, algae and fungi) name of the taxon. A newly published taxon is entered to WoRMS as 'accepted' (unless failing to fulfi l criteria of availability (zoology) or not validly published (plants, algae and fungi)). The status of an original combination will only be changed to 'unaccepted' following publication of the name as a new combination or as a junior synonym. One or several sources should be linked to the name to support its inclusion in the database.
The accepted name is selected by the editor after consideration of the most up-to-date revision available. If contemporary works give different generic allocations or different rankings of a taxon, the editor will need to make a choice, which may not necessarily be the latest published status, but the one which he/ she considers to be the most soundly supported. This is an important point for WoRMS editors and a place where there have been differences of opinion in how best to represent the current accepted name. How should an editor decide on the accepted name? How can we provide consistency in this decision-making for the users of WoRMS? Editors may decide to represent the most up-to-date revision in WoRMS (which may not be the most authoritative), or they may choose to represent one that is perhaps a few years older, but which is considered by that editor to have stronger support. For example, a thorough revision supported by sequence data could be considered to have greater merit than a more recent revision that consists of new combinations provided in a list without discussion. An editor may therefore decide to represent the older revision as accepted. In such cases there should always be a 'taxonomic remark' note explaining the details of the case, and the opposite view should be included and be either fl agged as 'unaccepted' or 'alternate representation' according to the editor's decision.
Names should be linked to their original combination (zoology) or basionym (plants, algae and fungi), i.e., the name (genus, species and subspecies) used in the original publication (and correctly spelled under ICZN or ICN rules) and which may or may not be the same as the accepted name. In WoRMS
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this is denoted the 'original name' in order to encompass and avoid confl ict with the terms 'original combination' and 'basionym'.
Both accepted and original names should be added to WoRMS (as well as any superseded combinations that the editor sees fi t). When a new taxon is entered and the authority is added without brackets (i.e., in its original combination), the 'original name' fi eld does not need to be fi lled, as the taxon name is given this status automatically. To indicate that a combination previously added to the database is the original name, the editor can click on 'mark as original name', which is an option located after the taxon name string on each taxon page when an editor is logged in to WoRMS. Linking of non-original combinations with the original name is achieved by fi lling the 'original name' fi eld on the taxon edit page (click 'edit taxon'). The original name can be selected from the list generated when the editor begins typing in this fi eld. If the original name is not yet in WoRMS then it will need to be added before this step.
The type species of a genus should always be entered in the form of its original combination, even if it was cited in another combination at the time of designation (recommendation 67B (ICZN 1999); Article 10, Ex. 3 (ICN)).
Unaccepted name
A name that has been in use at any time but is not currently accepted. This includes names which are invalid (e.g., junior synonym, preoccupied, rejected), specifi c names in generic combinations which are no longer accepted, specifi c names written with the wrong grammatical agreement and misspellings. In WoRMS an unaccepted name must point to a currently accepted name. There are some special cases, including unavailable names, where a name does not point to a currently accepted name, e.g., some cases of nomina nuda and names that are published online only without registration in ZooBank (e.g., Goniopygus annularis Vaziri & Arab, 2012: http://marinespecies.org/aphia.php?p=taxdetails&id=738293). In these cases, the editor should contact the Data Management Team (DMT, info@marinespecies.org) to have the name entered without linking to an accepted name.
Unaccepted names should be linked to a published source in which the status of the name is justifi ed. Editors should not make subjective changes on WoRMS that have not been published. Exceptions can be made for homonyms, nomina nuda and nomina oblita, misspellings, incorrect original spellings and grammatical agreement of specifi c epithets. In such cases editors should use the 'notes' fi eld to identify the change and explain their reasoning.
For unaccepted names, editors must include a statement in the 'unacceptreason' fi eld. This statement, which explains the reason for non-acceptance of the taxon, will be displayed in brackets after the status. The word 'invalid' should not be used in this fi eld because this term has its own meaning in bionomenclature, and is implicit from the 'unaccepted' status.
A dropdown list of the most commonly used reasons is available to encourage consistency of usage for these terms. These are listed and explained below. A reason for non-acceptance should be chosen from the available formats, if applicable, although a free text fi eld is also provided to allow full explanation of complex cases.
a. Superseded combination This is to be used when a species is transferred to another genus, and is also known as a new combination. The term synonym should not be used for recombinations, because it has its own specifi c meaning (see below). 389: 1-24 (2017) Further detail may be provided by using the following terms in the free text fi eld if required.
European Journal of Taxonomy
-superseded original combination -superseded recombination See, e.g., http://www.marinespecies.org/aphia.php?p=taxdetails&id=209687 b. Junior homonym To be used to indicate the invalid status of the junior, or later established name, or in the case of simultaneous establishment, the name not given precedence by a fi rst reviser or by an ICZN or ICN ruling.
c. Junior subjective synonym This is to be applied as the reason for the unaccepted status for the junior, or later established, subjective synonym (a published opinion that two names apply for the same taxon). This is known as an allotypic synonym in the ICN.
d. Junior objective synonym
This can be applied to the later established name in cases where two or more scientifi c names have the same type material (this is known as a homotypic synonym in the ICN). For example, when two different authors name a new species based on the same specimen or in more deliberate cases, where neotypes are selected to ensure that two different nominal taxa are synonymized by anchoring to the same primary type.
e. Nomen nudum A Latin term (meaning 'naked name') applied to those published names that do not comply with the name requirements of the codes, e.g. lack of a description or diagnosis (see ICZN glossary). Nomina nuda are not available names, and therefore an identical name may be made available later for the same or a different concept. This can be used when the taxon is indicated as a nomen nudum in a revisionary work (which is then linked as the 'status source'), but it may also be used when an editor discovers a name with such status. If this status is not yet published, then the editor should add a clear 'status note' to explain the problem.
f. Nomen oblitum A Latin term (meaning 'forgotten name') applied after 1 January 2000 to a name, unused since 1899, which as a result of an action taken under ICZN Article 23.9.2 does not take precedence over a younger synonym or homonym in prevailing usage; the younger name which takes precedence over the nomen oblitum may be called a nomen protectum (meaning 'protected name'). The term nomen oblitum was also applied to a disused senior synonym rejected between 6 November 1961 and 1 January 1973 under ICZN Article 23b of the Code editions then in force (see ICZN Article 23.12.2). Nomina oblita remain available names; see ICZN Articles 23.9 and 23.12 for conditions controlling their use as valid names. See example here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=541681
Spelling variations
There is a thorough discussion of "How is the name correctly spelled?" in Welter-Schultes (2012), and editors are strongly encouraged to read section 8 of those guidelines. Some sections are modifi ed and included here to indicate how those guidelines should be applied to editing taxa in WoRMS.
WoRMS editors should always verify the correct spelling of any names used. As noted in WelterSchultes (2012) "In many cases spellings are not consistent with the original spellings, but appear in a slightly modifi ed form. Often these modifi ed spellings are correct (justifi ed emendations), but in other HORTON T. et al., Best practice guidelines for WoRMS taxonomic editors cases they turn out to be incorrect and not in accordance with the original description and the rules of nomenclature (unjustifi ed emendations). In most cases it is convenient to use the correct original spelling for a name, especially if names are not very commonly used". In such cases of unjustifi ed emendations it is therefore recommended that the editor use the correct original spelling for the accepted name, particularly where the name has been used in very few publications, and is therefore not in prevailing use.
g. Incorrect original spelling
Corrections to an incorrect original spelling are classed by the ICZN as a justifi ed emendation and the ICZN rules and recommendations must be followed (see section 8 in Welter-Schultes 2012). If a correction to an accepted name has been made under the provisions of ICZN Article 32.5, the corrected form is added to the database as 'accepted'. The original incorrect spelling is an unavailable name and should be entered in WoRMS with status 'unaccepted' and the reason for non-acceptance as 'unavailable name: incorrect original spelling'. It is left at the discretion of the editor whether or not to include original names with hyphens/diacritical marks or specifi c names with upper case initial letters.
h. Incorrect subsequent spelling
An 'incorrect subsequent spelling' is either a misspelling (also known as a lapsus calami or denoted 'sic' in the published literature), or an unjustifi ed emendation (a deliberately different spelling with an explicit statement of intention or having cited both the original and the changed spellings, see ICZN Article 33.2).
i. Misspelling
Misspellings may be entered in WoRMS for erroneous names in the literature that need to be captured, e.g., when they are widespread (e.g,. Arca noe for Arca noae), or when they are needed in the database as parents for species names introduced in combination with a misspelled genus name (when the record must appear exactly as published).
Misspellings should be entered into WoRMS without an authority and with the status 'unaccepted'. The term 'misspelling' (or 'misspelling of Genus species Author, date') should be used as the reason for nonacceptance. The publication containing the misspelling should be linked to this unaccepted taxon as a source 'basis of record' and not as 'original description'. Misspelled names should link to the correctly spelled name, which may not necessarily be the accepted name.
See, e.g., http://www.marinespecies.org/aphia.php?p=taxdetails&id=381235 j. Unjustifi ed emendation Unjustifi ed emendations are nomenclatural acts under ICZN article 33.2 and must strictly be a 'demonstrably intentional change' of the original spelling. Cases where both the original spelling and the changed spelling are cited, with the latter used as valid, are unjustifi ed emendations, and therefore become available names. Unjustifi ed emendations take as authority the author of the emendation. The term 'unjustifi ed emendation of Genus species Author, date' should be added as free text as the reason for non-acceptance, with the source linked as 'original description' (since unjustifi ed emendations are available names). When only the changed spelling is given, and an intention is not explicit, the name should be treated as a misspelling.
k. Incorrect grammatical agreement of specifi c epithet
To be used in the case of mandatory changes in spelling consequent upon changes in rank or combination. See Welter-Schultes (2012) section 8.1.6 on gender agreement, which contains a comprehensive discussion on this topic. If a correction has been made to an accepted name under the provisions European Journal of Taxonomy 389: 1-24 (2017) of ICZN Article 34, which covers gender agreement or a change of suffi x with change of rank, the corrected form is to be listed as 'accepted' with an appropriate source linked. The original name with the wrong gender agreement should be added to the database with status 'unaccepted' and reason for nonacceptance 'incorrect grammatical agreement of specifi c epithet'. Editors are encouraged to introduce correct spellings as new, accepted taxa when such errors are spotted (in accepted names only, superseded combinations should be written as encountered and should not be corrected). A 'Nomenclature note' should be added to explain that this is the fi rst time the correct spelling is used. See example here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=103195
l. Misapplication
There are many examples in taxonomic nomenclature when an accepted name has been misapplied to an incorrectly identifi ed specimen. Such misapplications of the name (also known as misidentifi cations) are, in WoRMS, referred to as misapplications.
Misapplications are not nomenclatural acts and therefore do not need to be systematically entered in synonymy lists. They need only be entered in the database when one or more of the following conditions is met:
-The misapplication is given in an infl uential textbook or identifi cation guide and has initiated an incorrect usage in many subsequent works.
-The misapplication leads to species being recorded outside their known geographical area.
-The misapplication has been unduly treated as a separately available name (i.e., with separate authorship and as an apparent homonym of the original name) by later authors.
-The misidentifi ed specimen has been explicitly cited as a basis for the description of a subsequently available name.
-The misapplication is involved in the typifi cation of a genus so as to become relevant under ICZN Article 69.2.3 or 70.3 (but note that a misapplication explicitly applied as type of a new genus is a nomenclatural act under ICZN Article 67.13).
Misapplications need a separate entry, distinct from the correctly identifi ed 'Genus species Author, date', because they link to a different accepted name. The format for such cases should be: Genus species Author, date sensu Author of misapplication, date
The reason for non-acceptance fi eld should contain 'misapplication'. For an example of this and how to represent it in WoRMS see: http://www.marinespecies.org/amphipoda/aphia.php?p=taxdetails&id=510827 m. Unavailable names In addition to those already mentioned, there are numerous complex reasons for a name to be unavailable, therefore a free text fi eld is provided for use in these cases.
Some examples of such usages are given below: -published as 'variety' or 'form' after 1960 (ICZN 15.2) .
http://www.marinespecies.org/aphia.php?p=taxdetails&id=758580 -placed on the Offi cial Index by ICZN Opinion # http://www.marinespecies.org/aphia.php?p=taxdetails&id=266910
Editors can use the search function to see how other similar entries have been made in WoRMS by typing, e.g., 'ICZN Opinion' in the 'unacceptreason contains' fi eld on the Aphia taxon search page.
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n. Interim unpublished The defi nition of this is "an as yet unavailable name (until in a print issue), which has been published online only, in a work that does not show evidence of ZooBank registration (ICZN Article 8.5)". This status is only needed for taxa published according to the ICZN and is not applicable to ICN governed taxa. A major difference in the implementation of electronic-only publication in the nomenclatural codes is that in zoology (ICZN), this must be accompanied by registration in ZooBank, while for algae, fungi and plants (ICN), it is considered just another publication type and is not necessarily linked to registration (fungal names, however, must be registered to be validly published) (Nicolson et al. 2017 ). This status is needed in WoRMS because some print journals publishing taxonomy make articles containing new taxa available online well before appearance of the print copy. These have delays of up to a year before being assigned to a journal issue and being printed, thus becoming conventionally ICZN print published, and making the names available under the provisions of the ICZN. Names published in these advanced versions of articles that were not registered in ZooBank are unavailable according to ICZN regulations, until a version (online or print) that satisfi es the requirements of the Code is published. Such names should be entered to WoRMS with the reason for non-acceptance as 'interim unpublished', and they will not point to an accepted name. These names can be monitored and when they are validly published, they can be changed to 'accepted' and be linked to the ICZN-compliant version of the respective work.
When editors add the publication containing the original description, it should be added with the date of the print edition, but the date of publication of the online edition should also be included as a note, so users can see that there is no oversight from the part of the editor, e. See an example here: http://www.marinespecies.org/aphia.php?p=sourcedetails&id=126164
Temporary name
This name status can be used to create ad-hoc higher rank taxa of convenience to accommodate child taxa for which the classifi cation is not yet fi nalised. This is usually applied to family and generic names. If, for example, there is a taxon (any rank) that does not fi t in the current classifi cation, the editor can create a temporary name 'X incertae sedis', where 'X' is the name of the parent taxon. There are many examples of this usage within WoRMS, see, e.g., Lysianassoidea incertae sedis. Incertae sedis means 'of an uncertain seat'; and should be applied only to taxa of uncertain systematic position. When editors create these names, the status 'Temporary name' should be applied and the placement of taxa within this category should, whenever possible, be backed up with a 'status source'.
In some cases, placeholder names may be used to indicate that we know which clade a taxon belongs to in the phylogeny and we also know that it does not belong to the crown group. These can be represented using [unassigned] in front of the taxon name, see an example here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=382219
Temporary names can also be used as a way to record unnamed cryptic species in WoRMS. In many cases there is a considerable time lag between discovery of cryptic species (e.g., during phylogeographic or barcoding studies) and their formal taxonomic description. Informal names, which are attributed to individual cryptic clades, are sometimes used again in subsequent papers. These names thus become unoffi cial names for the taxa involved. When this occurs over an extended interval, it may be desirable to record these names in WoRMS. An excellent example for such a case is the tropical sea urchin genus Echinometra, which contains six accepted, formally described extant species, and several yet unnamed cryptic species. These were discovered by cross-fertilization experiments in the 1980s European Journal of Taxonomy 389: 1-24 (2017) (Uehara & Shingaki 1985) , and confi rmed by genetic studies (Matsuoka & Hatanaka 1991; McCartney et al. 2000) . Formal descriptions, however, are still missing, in part because the relationship between the four cryptic species and available historical taxon names is not well understood. The informal names Echinometra sp. A, and Echinometra sp. C, established in one of the fi rst papers dealing with the subject, are widely used (and consistently applied) by the scientifi c community and, therefore, have been captured in WoRMS (http://www.marinespecies.org/echinoidea/aphia.php?p=taxdetails&id=994686; http://www.marinespecies.org/echinoidea/aphia.php?p=taxdetails&id=994687).
Uncertain name
This status is used to indicate taxonomic or nomenclatural uncertainty for cases that cannot be classed as either 'accepted' or 'unaccepted'. In WoRMS, an unaccepted name must point to a currently accepted name. Uncertain names, however, commonly do not point to an accepted name and the editor should contact the Data Management Team to have this name entered without linking to an accepted name. For uncertain names, editors must include a statement of the reason for non-acceptance. There are three options available for uncertain names to encourage consistency of usage for these terms. These are listed and explained below.
a. Nomen dubium
A Latin term (meaning 'doubtful name') which is used to refer to a name of unknown or doubtful application. This applies to a name which is available (animals) or validly published (plants, algae and fungi) but of uncertain taxonomic signifi cance despite the attention given, usually, for example, because types have been lost (or are poorly preserved), or if the description does not allow us to know with certainty which species was really meant. Nomen dubium should only be used when given this status in a revisionary work, not when an editor deems it so, and it should be supported by the source fl agged as 'status source'. See here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=851739
If an editor has doubts about a name in recent use that has not been stated in the literature to be a nomen dubium, a note could be added to the name but it must remain 'accepted'. See here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=391348; http://www.marinespecies.org/aphia.php?p=taxdetails&id=737113 b. Taxon inquirendum A taxon may be of uncertain taxonomic signifi cance because it has not been revised nor used in the recent literature; contrary to the nomen dubium which resists revision because the supporting data are defi cient, the taxa treated as inquirenda may still have extant type specimens or be adequately described, but just not have been reassessed; their generic assignment may be outdated, and they may be overlooked synonyms of valid names. This uncertain status should have a 'status note' added as explanation, and should preferably only be used when given this status in a revisionary work, not when an editor deems it so. The information should be supported by a source fl agged as 'status source'. See here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=711728 c. Unassessed This is used to refer to names coming from nomenclators (lists of names) or from, e.g., museum collection databases, where the status might be known in the published literature, but for which the status has not yet been researched, assessed and documented in WoRMS by a taxonomic editor. When such lists are integrated into WoRMS, the names should be labelled as 'unassessed'. For these names, the priority will be to assess their current status and to document this with an appropriate source fl agged as 'status source'.
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Alternate representation
This is any combination that appears in the literature, is distinct from the 'accepted name', but is not currently wrong or unaccepted. Alternate representation can be used to deal with contradictory taxonomic treatments. One of the names must be 'accepted' but the alternative treatment may be stated as 'alternate representation' instead of 'unaccepted'.
Another use for this status is to deal with subgenera, subfamilies, etc. Names of species with an interpolated subgenus name -Genus (Subgenus) species -may be given the status of 'alternate representation' to the 'accepted' plain binomen Genus species.
See, e.g., http://marinespecies.org/aphia.php?p=taxdetails&id=138995
This can be extended to the situation where the subgenus is raised to genus status, but where there is, as yet, no consensus in the literature (then Subgenus species is also 'alternate representation' to Genus species). When a consensus emerges or when a defi nitive revision is published, one of the alternate representations should become 'unaccepted' and the other one 'accepted'.
Problematic entries
Linking an unaccepted name to more than one taxon It often happens that a higher taxon becomes unaccepted and its 'children' are spread over several other taxa. In a taxonomic publication, this is represented by 'in part' or 'Pro parte'. It is not possible to represent this in WoRMS, since this makes the database structure highly complex. In such cases, editors can contact the Database Management Team to arrange to have no accepted name, and should add a clear taxonomic remark note. See an example here: http://www.marinespecies.org/aphia.php?p=taxdetails&id=106675
Authorities
The International Plant Names Index (IPNI) has a standardised list of authors and their abbreviations (with strong recommendations to use these). Authors of plant, algal and fungal taxa should be cited following the standard form indicated in http://www.ipni.org/ipni/authorsearchpage.do.
The ICZN Code does not provide an offi cial guide for the name of the author. According to WelterSchultes (2012) , researchers should use the authority as written in the publication, we advise editors to follow this recommendation. In accordance with ICZN Art. 50.1, where the authority of a taxon differs from the author(s) listed on a publication, editors should use the following format: 'Author 1 in Author 2, Date'.
Authors of zoological names are usually cited without their initials. In some cases, when more than one homonymous author is active within the same taxon on overlapping dates, they can be cited using the format 'E.A. Smith'. If these authors also have the same initials, use as many letters of the fi rst name as needed to discriminate them (e.g., Ev. Marcus/Er. Marcus, Ant. Bivona/And. Bivona). In case of doubt, editors can check the current usage in WoRMS with an authority search.
Nomen protectum
A Latin term (meaning 'protected name') applied to a name that has been given precedence over its unused senior synonym or senior homonym relegated to the status of nomen oblitum (see ICZN Article 23.9.2) . If this status is given to a name in the literature, then a 'status note' should be written detailing the information regarding the case and backed up by the 'status source'. A nomen protectum is protected against an older synonym or homonym but can become unaccepted 389: 1-24 (2017) should be combined accordingly in their 'accepted' name. In these cases, a 'Taxonomic remark' such as: "New combination herein, to be consistent with synonymisation of [genus 1] with [genus 2] by [author, year] ", should be added by the editor.
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i. Original description
This is the publication in which the nominal taxon was originally described. Original description sources should be added to the 'original name' (not to recombinations) and tagged as 'Original description' using the source drop-down menu. Page references are not needed where a paper is entirely dedicated to the description of the referred taxon, but they are useful additions in larger works. Ideally, the page fi eld should contain the interval of pages dealing with the taxon, as well as the reference to plates if these are separate from the text, and may include references to text-fi gures as well.
j. Original description (unavailable nomenclaturally)
This source category is intended for cases (common in the 17 th and early 18 th century) where names were made available in a binominal work by a mere reference to an earlier source (e.g., pre-Linnean, or rejected) where the species is fi gured and described (see ICZN art. 12.2.1). In those cases, this earlier source should be linked as: 'Original description (unavailable nomenclaturally)'. This can also be used more generally for sources where new taxa were proposed but failed to fulfi l the conditions for availability (e.g., varieties for animals after 1960; species described without a type after 1999), where the conditions for availability were fulfi lled later.
k. Redescription
This is a publication in which the present taxon is redescribed.
l. Source of synonymy
This should be used for those publications that contain information on the synonymy of a taxon (i.e., where one taxon is declared a junior subjective synonym of another). It should not be used to indicate those papers from which a 'full synonymy' listing has been taken. It should not be confused with 'New combination reference'.
m. Status source
This is used for a publication in which the current status of the taxon is confi rmed as valid, or pulled out of synonymy, or stated as 'nomen dubium' or 'taxon inquirendum', after a revision. At supraspecifi c level it may refer to a source where the taxon was assigned a particular rank (e.g., subfamily to family). ICZN Opinions are treated as regular papers and cited as 'Status source' for the taxa they rule on. For downgrading to a junior synonym 'Source of synonymy' is used instead. For transfers to another genus 'New combination reference' is used.
n. Subsequent type designation
This is used for a publication in which the type species or type specimen of the nominal taxon was designated. This source is needed at the genus level when the type species fi eld indicates 'subsequent designation'. At the species level it would record any lectotype or neotype designation.
o. Toxicology source
This source category is used in the IOC-UNESCO Taxonomic Reference List of Harmful Micro Algae (http://www.marinespecies.org/hab/) and indicates a publication that contains information on the toxic nature of the present taxon. 
Entering type material and type locality data
It is important to clarify here the difference between a type locality and a distribution.
The type locality is a unique locality (more rarely localities) associated with the holotype, syntypes, neotype or lectotype of an available species-group name. A distribution is a property of a taxon and synthesises the type localities of all its synonyms and all published records.
The type locality can be defi ned as the geographical and stratigraphical attributes of the name-bearing type(s) stated when a new species is described. It is considered as specimen-related data. It is therefore strongly recommended that type material data (e.g., institution/collection, registration number, nature of type) and type locality data (e.g., latitude, longitude, depth, date) are entered using the specimen module. All data concerning name-bearing types should be entered in association with the original name in WoRMS, not with a recombination. The information will then be automatically associated with all names linked to this original name. Type localities should be entered as close to verbatim as possible from the original publication providing all available details, e.g., geographical place name, depth, latitude, longitude. The type locality entry must be based on its original literature source, which should be linked accordingly.
Type locality may change over time, being restricted by lectotype designation or superseded by neotype designation or ICZN opinion. In these cases, further literature sources can be linked to these changes (in the appropriate fi eld in the specimen module). See an example for a neotype entry here: http://www.marinespecies.org/aphia.php?p=specdetails&id=67634&tid=124332
The online input interface offers the option to enter coordinates for type localities in degrees-minutesseconds, which are then re-calculated to decimal degrees. When editors enter decimal degrees, they need to be aware of the use of the minus-sign and use it appropriately (East and North = '+'; West and South = '-').
Environment
It is now mandatory when adding a new taxon to indicate the environment of the taxon. If the name has already been created, editors can add this information retrospectively. In WoRMS, four fl ags are available (Marine, Freshwater, Brackish, Terrestrial) and any combination of these can be checked. Each fl ag has three options (Yes, No and Unknown). 389: 1-24 (2017) As a default, the database shows only marine and/or brackish water species based on the environment fl ags (where marine = 'Yes' or 'Unknown' and/or brackish = 'Yes' or 'Unknown'). Therefore, to ensure that pure freshwater and terrestrial species are not shown on WoRMS, it is important that 'No' is checked for both the marine and brackish environment boxes.
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The generally agreed defi nitions are: -Freshwater: species occur at a salinity range of 0-0.5 ppt -Brackish water: species occur at a salinity range of 0.5-30 ppt -Marine: species occur at salinities higher than 30 ppt Further distinctions of salinities (e.g., oligohaline (0.5-5 ppt), mesohaline (5-18 ppt) and polyhaline (18-30 ppt)), can be added in a note on the taxon page, if needed.
When entering more diffi cult-to-defi ne environments such as for those species inhabiting strandline habitats, which fl ags should be checked? Some groups have chosen terrestrial only for such species. In the World Amphipoda Database, this was agreed as follows: 'beach hoppers' (Talitridae) recorded in the marine environment should be fl agged 'marine only' as they depend on the marine environment. 'Land hoppers' should be fl agged 'terrestrial only' as they occur away from marine or freshwater sources and 'freshwater hoppers' should be fl agged 'freshwater only' as they are recorded, e.g., on the beaches of lakes and rivers and therefore depend on the freshwater environment. Other taxonomic group editors may choose to combine environment fl ags, e.g., insects and birds. For seabirds, both marine and terrestrial are checked, as all seabirds also depend on the land for reproduction. Similarly, both 'marine' and 'terrestrial' fl ags are checked for certain insects that live on land but are truly dependent on the marine environment for at least part of their life cycle. For freshwater species, similar combinations of 'fresh' and 'terrestrial' can be made. For anadromous/catadromous fi sh, both 'marine' and 'fresh' may be checked. It is important that editors use these fl ags consistently within a taxon.
Higher classifi cation
A higher level classifi cation of all living organisms was published by Ruggiero et al. (2015) . This paper provides a management classifi cation for all living organisms and will form the basis for the Catalogue of Life higher classifi cation. A comparison between this paper and the higher classifi cation in WoRMS is being made. Where inconsistencies appear, the DMT consults with the responsible editors to discuss if changes are needed. WoRMS aims to refl ect current knowledge and therefore will allow newer publications to be applied to higher level taxa if the editor deems it necessary and scientifi c consensus has been reached. If no editor is available for a group, the classifi cation by Ruggiero et al. (2015) will be followed. Ruggiero et al. (2015) cover the classifi cation from superkingdom to order level. Below the rank of order (e.g., suborder, infraorder, parvorder, superfamily, family, subfamily, genus) the classifi cation is the responsibility of the editor of the taxon.
Decisions about making changes at these levels may await scientifi c consensus if there is dispute or the editor is uncertain of the validity of the proposed changes. In such cases it is recommended that the editor add a 'Taxonomic remark' note indicating that the classifi cation is currently under scrutiny and providing one or more 'Classifi cation source' links to the relevant scientifi c literature for the user. An editor may also contact the Catalogue of Life team for further discussion to update the management hierarchy.
Conclusion
WoRMS has now existed for a decade and has been edited by more than 300 taxonomic experts during this period. Naturally, it could not be foreseen from the start how the data would be entered, which types of data would be needed and how best to ensure consistency. Experience has shown that researchers HORTON T. et al., Best practice guidelines for WoRMS taxonomic editors working with different groups of organisms follow different traditions for handling taxonomic data. Differences exist not only between, e.g., botanists and zoologists, but also at the lower taxonomic level. Where no guidance existed, editors have found their own way of doing things, which has resulted in the proliferation of a confusing variety of terms, each of them well motivated but essentially similar to others. The need for standardisation has become apparent in recent years and has now led to the restriction of data fi eld inputs to a choice of pre-defi ned values (e.g., status of a name, reason for non-acceptance or category of source or note). This streamlining of data terms has allowed for similar meanings to be grouped. Unclear terms have been refi ned and clarifi ed. At the same time, in working with such a diverse team of editors and taxa, WoRMS recognises that there will always be more complex and diffi cult cases and therefore strives to allow editors the freedom needed to record and explain these. Increasing usage and application of WoRMS in other taxonomic databases, institutes, museums, herbaria, environmental agencies, fi sheries industry and research, clearly demonstrates its usefulness. The revised priorities for data entry and improved consistency will further strengthen its usage in the biodiversity informatics arena and places greater emphasis on the importance of expert knowledge as applied in WoRMS.
